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ABSTRACT: 

PURPOSE: To improve degree of ionization by a method 
wherein a distortion 

stress or especially a compression stress is applied onto 

a semiconductor layer 

in which hot carriers travel. 

CONSTITUTION: When a compression stress is applied, a 
valence electron band is 

varied in band structure and the energies of a heavy hole 
band and a light hole 

band are reversed, and a base condition becomes a light 
hole band. Therefore, 

as a compression stress is applied onto an InGaAs well 
layer- 14 inside an 
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InGaAs/InP distorted super lattice, the well layer 14 is 
turned into a band 

structure. When holes of hot carriers occurred primary 
in the InGaAs layer 3 

are injected into a carrier multiplying layer 6, a 
multiplying region inside 

the distorted super lattice grows to be an InGaAs well 
layer 14 as InP and 

InGaAs are different from each other in forbidden band 
width. The holes 

injected into the InGaAs layer 14 transmit a light hole 
band. In the case of 

InGaAs, the effective mass of a light hole band is one 
fourth or less as small 

as that of a heavy hole band, so that it can be easily 
accelerated by an 

electric field. Therefore, both the saturation rate and 
the degree of 

collision ionization of holes are improved. 
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